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The coefficient of y is the same for all the waves, since their traces on the plane x = 0 must move together. The multipliers 8', dl determine the amplitudes of the reflected and refracted waves, and may be regarded as the quantities whose expression is sought. The velocity of propagation in the first medium is s/V(p2 + <f)> so that
(14)
We have now to consider the boundary conditions.    The continuity of f, when x — 0, requires that
l + 0' = 0!; ................................. (15)
and the continuity of V'*g requires that
0') = "P?M ............................ (16)
These two equations suffice for the determination of & , 6l ; and we may infer that the third boundary condition is superfluous. It is easily proved to be so; for in the upper medium,
dt     dy     dx           dy    dx
= 72 (1 + 8') (p2 + f) when x = 0.    In the lower medium, when x = 0,
so that by (14) the continuity of dcjdt leads to the same condition as the continuity of/
The usual formula for the reflected wave is readily obtained from (15), (16).    If <£, fa be the angles of incidence and refraction,
Pi/P = (Pi/4) + (P/ff) = cot 0i/cot <t> ; so that
1 — 6' __ sin2 fa cot fa _ sin 2<k 1 4- & ~~ sin2 <jE> cot </> ~ sin 2</> ' Accordingly,
-., __ sin 2c  - sin 2        tan <> —
~~~
sin 2<f> + sin 2 fa ~ tan (^ + </>i)
The insertion of this value of 6' in (12) gives the expression for the reflected wave corresponding to the incident wave (11). The ratio of amplitudes in the two cases, being proportional to \7(/a + 9*), is represented by ff, and (17) is the well-known tangent-formula of Fresnel.
R.  in.                                                                                           13In like manner for the reflected wave we have
